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For the purpose of making up complete sets of the Magazine, 
the National Geographic Society is prepared to purchase at rea-_ 
sonable prices the following back numbers = | 

‘Of Vol. I, 1889, numbers 2 and 4; of Vol. II, 1890, num- Bi 
bers 2 and 3; of Vol. IV, 1892, numbers 1,3,4,5,and6, a 

Members. of the Society or other. persons having spare copies 
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Society, as they may prefer. 
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The Californian js never at a loss for some gocul words for his 
tite, If he ia a pioneer he has wrought at the foundations and 
rejoices in the rise and progress of a commonwealth having now 
more than fourteen hundred thousand peaple. The Arnronant 
did not much edneern himself with the poograplical preatnese 
of the future state. He did not oven know that there would be 
nstite, Theres the creat outlying territory of Alta Califor- 
ria, stretching nlong-for more than nine deorees of latitade and 
broadening inland to the crests of the Sierra 250 miles or more, 
an aren that today contains 196,000 square toiles, or more than 
80,000,100 acres, constituting the second largest tute in the 
Union. He knew little of the constline, with ita indentations s 
thousand miles iy oxtiut, as he sailed into that maxnificent bay 
aller his vovage wrounid cape Hort, and he knew less if, after the 
long tril overlaid, hy looked down from the top of the Slerrm on 
the preat valleys that lav between the mountains arid the veoun, 

The Spanish dominion, which lasted for oo yours, did not con- 
cern bin touch, since it left few vestizes of cryilizmtion. Mox- 
ican rule in Alta Californin was: little more than a continuation 
of that of the mother country. The missions founded hy the 
Catholic fathers constituted a chain of settlements from the hay 
ef San Diego to the northern limit of the bay of San Francisca, 
each one making a little garden spot in the uncultivated waste, 
They found! no tawns and built no elties These missions 
In the height of their prosperity contained 24,000 Tricia meo- 
plivles, possessing several hundfed thousand enttle, 105,000 
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sheep, andl 14,000 horses, and harvesting annually abut 74,000 
bushels of grin. Their decadenoe began when they werd Bent 
larizer| by the act of the Mexican C ongress; and that decline hag: 
not heen arrested to this day. In the solitary places near where 
the fathers wrought there are now flourishing towns and cities, 
and the pletiresque ruins of these old missions are among the 
treasures of the lanel. 

The new ora in the history of California logan on duly 7, 1846, 
when the American fig was hoisted at Monterey by Commo- 
doro Slow. The disvovery of gold followed on January 12, 
i845, a month before the treaty of Guadalupe Hidalgo wos 
signed and five montha before Americans had acquired. their 
tithe to California. Henceforth there were to bei new poople, 
new laws, and new institutions. A few months after the disoov— 
ery of gold 20,000 pianvers started on the 7 overland j journey 
from the bank# of the Missouri to Californin, Five thousand fell 
by the war through disease and hardships or were slaughtered by 
Indians, Senrcely lesa than 20,000 went by water, either around 
eipe Horn or by way of the isthmus of ‘Panama. In a few 
months 10000) Argonntites were in Callfornin, Twenty-five 
yours aftor that date §1,000,000,000 of gold had been taken out 
of the mines of the state. Astrea of gold waa poured inte the 
Foderal Treasury during the eivilsrar, and there was suother 
blessed outilow into the treasury of the sanitary conumission for 
the relief of friend and foe alike, af the Gray as: well aa of the ine. 

For the tirst twenty years in the history of California the only 
inode of transportation after leaving the nuvignhle rivers and 
the cowst, aside from walking, was by stagecoach, wean, pack- 
mult, wt bronche horses, In Sacramento and Marysville, the 
two principal steanibont Inn ns; it wasn daily erourrence to 
hiaver depart at brink of dav filly or more stagecunshes and 
wagons lowed with passengerd bound for the differerit mining 
towne wel camps In the foothills and mountains. The return 
stages were so echeduled that they arrived back late in the after- 
noon or evening, and, with fresh exchange of horses, would be 
ready to leave again the following THOTT NE, 

The early stuge-<dtriver in Califoruin was perhaps the moet 
unique and was certainly one of the most important personages: 
inthe community, His social standing and influence were mted 
in ubout the following ratio: For a. two-horse stuge-lriver to 
thoee of the sheriff; o four-horsé staye-driver tua member of the 
legislature; a six-horse stagedriver to a mayor or governor, 
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whilé the driver of an éight-horse stagecoach upon a popular 
route through several flourishing mining camps would not have 
stirrundered his place, with its influence and dignity, for a seat 
in either house of Congress. The teamster also was a very im- 
portant personae, and the driver of un eight- or ten-bell mule 
team, with a single line, considered his position and importance 
quite equal to those bf the superintendent of a milroud. I speak 
advisedly, for I have been honored with the experience, 

Many of the richest mining eampé could be reached only by 
long and circuitous routes, following up the forks and branches 
af rivers and creeks or over pathless hilleand mountains, There 
being no roids or trails, the only manner in which aypplies af 


provisions, clothing, and tools could be sent inte the camp was: 


upon pack-muley, ‘These animaly were loaded down with from 
200 to 400 pounds of freight which they carried upon their bucks 
with apparent casecrawling arqundateep points avereliding earth 
and rock, where it soumed almoet impossible fora man to walk. 
The pack-traing numbered from 40 to 100 miales ina train, each 
one inainele file, following the“ bell leader,’ which waa usually 
a broken-alown, white horse that carried no Lond, and was ill- 
rected hy the owner of the pick-triin, who also hod o hilf-dosen 
er nord Mexican vaqnerss to nesist in loading and onloading 
the mulest; these beougit op the rear of the camvan and saw 
that none of the train stopped by the way, Arrived at ite desti- 
nation, the cargo of frewht was delivered at the mining camp, 
and the-returu tmin took back to the valley letter for the dear 
ones far away and golil dust tothe merchants to poy for the 
merchanclise and freight, | 

But no praspercus atete was ever hullt over gold and ajlver 
mines Thee were only a single element of future prosperity, 
The Argonaut had not come to build, but to fii trensore for 
another and, as he thought, a better land; but these men wore 
unednaciwusly tanking ready forthe new commonwealth. Cryili- 
ention vould not #arvive without the state. ‘Thera must be lew 
and order, security for life and property. There must be organ- 
ized society, or there would be choos, Then the pioneers be- 
came builders: The bad element must be restrained and the 
good must have protection. There could be no permanent 
soiiety without homme California waa io longer a barren land, 
Pioneers here and there had cultivated a few sere ag no sort of 
henrtsease, They had begun to minke places beautiful os the 
garden of the gods, The lnnd seered to look up and smile when 
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touched by the various implements of cultivation, There wae 
veriiire in the desert, Wheat was-no longer brought from Chill 
for bread, ‘The wheat-tields of California bevan to wave in the 
morning and evening. breeze. 

The discovery of the agricultural capabilities of Culifomin wos: 
greater than the diseovery of old. ‘Men ceasod to talk about a 
wuerthless country. The land was vital with the elements of 
hidden fertility, There came a day when six hundred shipa 
were not andiah to carry the surplus wheat crop of the state ta 
foreign lande. The whole country from not producing sufficient 
to feed T0000 Argonauts at hore was now producing enough 
to foorl more than a million people abrowd, ari the capacity of 
the state today js sufficient, to suatnin ton millions. | 

Nor has the mineral industry become obsolete: If the teati= 
mony of mining experts isto he taken, there is more gold in the 
placer and quarks nines of the state than all that has ever been 
taken ovt; but the products of agriculture, of which there was 
noe ne promise, have annoally for raore than ten years: paat 
oxoteded In value one hundred million dolliurs, although they 
have as yet reached only the frst stave of development, while 
the annual production of gold and silver amounts to less than 
twenty tnillion dollars, = | 

But these are not all the marvelous industrial chances that 
have been wrought. The Mission Fathers adopted a primitive 
syatom of agriculture, ‘They selected stations near the ocean, 
where the matsture was greatest and where there wete living 
streams for artificin) irrigation. They cultivated no crop that 
thay could not water when the ruins had ceased. ‘They brought 
the olive and the vine from Spain snd naturalized them in their 
gardens. The orange from Seville alwe semetimos bloomed and 
frnitod thore, but there were no blodsoniing orchards hevond; 
and no vineyards tipotied the grape under the long sunnier aun, 
The native Mexican cared for nine of these things: he wns con. 
tent with his jorked beef and his tortillas, Fruit was reserved 
as the luxury of those whe cultivated it in eoisecrated trarilena, 
It has been recorded that many a pioneer whe ready to exchange 
# silvar dollar foran apple. The orchard and tho rineyarnd be- 
came anicedsity. What was good inthe old bhormestea] cought 
to be good abot the new one. Seeds were sent in lolters; out- 
tings and small froit trees come us the Host precious freight. of 
the curly steamers by way of the isthyaus. Orchards began to 
blossom in the valleys, and the vine made many little patches 
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af green on the illeidea. ‘The wild vine was found climbing 
many a tree in the ravines and along the brooklote of tho Const 
ringe, and it could not be otherwise than that better ones would 
tite kindly to the soil and give abundant froitage, The best 
werd nought from Spain and the witre districts af southern 
Fratoe, The mongrel and foxy grapes that suited ester pal- 
ates did not win any plaice in dhe witieulture of the state. Tho 
mothiol the Californinn everywhere is, “Get the best.” After 
tha vineyards of Spain ond Frities hod been loid under eontri- 
bution, prinwely Tokaye and mellow Mosoite, with tore than 
hwenty other somitromoen! vanetios, berwn to ofowd the home 
markets; The wine grape climbed the hills ond made the elurot 
that waa sold undera French label to thousands of enstern con- 
sumer. HKightoon million pullons of wine were the product of 
i sige vear, Gmpes from these vineyards were shipped to 
every lange city of the Union, Mare than 150, Ki) acres are now 
sovered with vines in California, and the average produce for an 
acre is nearly double the average product of the vineyards of 
Franee and Spain, For many large areas the average prluct 
5 12,000 pounds on nore, while In spocial instanees the product 
reaches 20,000 pounds per aere. Beyond all other states df the 
Union, California ia the land of the-vine. More than two thirds 
of the arable land of the stute is suitable for viticulture and other 
fruit culture, There ia more land in this one state suitable for 
the production of ruisin grape than there ve alnpted| to thet 
culture in Spain. When the Museat began to hang in golden 
clusters aid! te turn inte raisins on the vines, there waa the first 
stugestion of the great raisin crop that eould ultimately supply 
every murket of this country. Thatthe rnisty product wow falls 
short of this is berauae of the keer eompetttion with the crop af 
Spain. that is produced for less than one-half the outlay for labor 
that the same production edate ln Californian: but lavur for Inver 
and box for box. theae donetic producers challenge for quality 
the bestin the world. A-amnall) industry berame a great one by 
beneficent protection, Moreis the pity thet any partat it: shod 
have been withidiwy toll these proncere had fought omt the 
battle for every home market in the land. ‘The raisin prodact 
of the state Inst venr yas pot les than 4000,000 pounds, Not 
only is California golden-sundaled, but the very sun in the 
heavens turns her fruits into gold. 

Sich «a mirele of transformation was wrought in douthern 
California as had not been witnessed beyond her borders, The 
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dry Innd that had become dust under the hoofs of famishing 
eattle took on perpetual yerdure when the sion wert trailed 
aver it, and the orange bleasomed and fruited under n semi- 
tropical sun. Towns spring up and. cities were built largely 
freuen thie proceatleof thiscitrusindustry. Whter was impounded 
in the mountaing or was rocovenal from stinken streams in the 
plains, The desert heeanme nore thai a garden. A grent citrus 
product soon to rival that of Florida was the protmine of the 
future. Ainw bins it been fulfilled ? More than S00 darlouds 
of Oringes wie shipped overland as the product of the sensor 
of TS, Not tess than 14,000 ntres have heen planted with 
lemon trees, with the certainty that when the muaxinnm of this 
branch of citrns culture shall have been reoshed, this fruit will 
compete for the frat place in all the lending home markets of 
the United States, Of deciduous fruits altogether 4435 carlonis 
wore shipqiad overland im Psd. 

The otive tok kinilly to the soll. ‘There was, in fiet, no pro 
doct of Spain oref any other country about the: Sattenunenin 
that could not be diptiented in California. The fly ripene as jt 
does about the berdertof the Adrintiy, while of prunesunere than 

2,000,000 pounds represent the tinntal production of the state. 
With wine to make his heart eTnd off to make hie fae to shine, 
anil honey to sweeten his tips; the California may spine with 
enthasinen of all this wealth of resources. ‘Then there te $1(0,- 
QOO.000 trvested in the dairies of the state, and 40.00 WiW) permnid 
or tmord represents the beet-sugar product of the state for the 
Heason of (S94-05—un amount larger than the aggregate pro- 
duetion of all the rest of the conntry. 

Passing from these dotaila of production, it reninins to be 
noted! that Colifornia is the mast pioturesy ie state in the Unity. 
This wealth of soonory can never be obsctired, There is thw great 
Sierra range strutching along the enatern boundary for 4M) miles, 
having a width of 70 miles aed summite ranging from 7,000 to 
more than 14,000 feet. Nineteen of these niountiin pénks rise 
to the height of 10,000 feet, and seven of them rise still higher, 
until mount Whitney wears the crown, rising: into the heavens 

to the height of 14,900 feet, Some of these summits aro till 
warm with voleanic heat. There they stand, white-hoodod, with 
glaciers moving and grinding along their flanks, aif a thousand 
yearsowere but na yesterday, letting loore the mountain streams 
that go singing dawn to the sea. There is the divine sculpture 
of the rocks, the Inkes that mirror these eternal rimparts, the 
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great firests that sing in storm and sigh in the summer breese, 
and the groups of seduoia overmatching in height and cireunt- 
ference any other conifers on the globe, “Chere the clouds come 
down and kis the mountains, and the lesson is renewed overy 
day of eternal repose and mopjesty and etrength, There is the 
fir tree with ita balsam, clean and sanitary, inviting the invalid 
to come for his healing; there are the cedars more shutely than 
those of Lobanon, and pines that were dropping their cones Jong 
before the first white man hal set foot upon the continent, 

How little of all this reserve of natural wealth can be set forth 
by inventory orgpeech ! Hardly an impression lias loon made 
on these virgin forests. There ia the jreat sanitary district, free 
from dnat, with pure waiter Mowing out of the Cranite, are yon 
atinasphere ia dweet aad the breath of heaven, ‘These mountatng 
are not solitary, but are rich in floral and animal lify. There 
butterflies fit, and birde sing, and huge erizaly bears come out 
of cavesand caverns: There the mariposn lily tinfolils its petals, 
and the snow plant, red as blood, springs in aduy ravaterlously 
oot of the toorgin of the recerling banka of snow. There the 
lakes ropete in bowls with mountains for rims There, 8000 
foot nbove the level of the sen, ia lake Tahoe, more than 20 miles 
longaind 1,500 feet deep, and more than five honidred lakelets 
mirror the Gowning battloment= that rise above then. Here 
wre the great resérvoira that send theit waters down to fertilize 
the hot valleys below. More than 4,000,004) acres of land are 
irrizatdl by these mountain streams, and made among the most 
productive in the state. Millions more will be watered from the 
great reservoirs that are helcl in chock by these grenut forests, so 
that there is neither wasting food nor withering drought. 

In that great mountain range there is one of the seven wonders 
of the world, From the ends of the earth men como to fee the 
awfal grundeur of Yosemite, which no artst can paint and no 
pen cun adequately deaerihe, They will look up to the mighty 
fall which, in three leaps, descends 2,600 feet to the fHoor of the 
valley. They will see the great Vornal and Novada fntls pour- 
ing out their mighty floods into the valley below. Standing on 
the flodr of thie valler, 4,060 feet above the level of the sen, the 
tourist looks up to these granite walls, varying in height from 
1,200 te 4.4000 feet, hears the rour of the great cataracts, sees the 
awfa! battlements where In the winter the snow hanners float 
from their tope; aces the Bridal Veil floating over a vertical wall 
and falling for nearly a thousand feet; watches the rinbows a4 
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they arc set in this veil by the elant rayg of the setting sun, and 
walks through this valley of wondorland six miles long, himself 
wondering whether by same mighty convulsion of nature the 
crust. of the earth has fallen showr down 400 foet, clone ne the 
granite on either side ns it went, or whether the glaciers have 
plowed and erodyil, planing and polishing the granite on either 
aide, until Yosemite talay ix one of the subtime Spectacles of the 
world. Cathedral spires and dome art there for his worships 
and the meadows are carpeted for hin eutiiny. Out of the valley 
alittle way he will. come upon groves of weijioln! the lnnest of 
which he will find hy setual measurement ta le 350 feet high 
and more than $0 feet in diameter, Away to the torth in the 
sit great Siena rare is mount Shusin, 14442 feet high, woar- 
ir tte ceria) mantle of white as if get there asm gront white 
throne for the coming judgment of the world, 

Nor does this wealth of the picturesque end here. There ts 
the Cowst range that rims the great valleys on the ocean sitle, 
broken here and there, but extending parallel with the Sierra 
for hundreds of miles. Fort a pirt of the way thore i4 a iiner 
coast rane inclveing such beautiful vallesé os-ihe Santa Clara, 
Sonoma, and Napa, presenting a eerie of Intidéeapes Chat are 
unsurpassed on the Pacific const for quiet picturesque effect, 
Here theaprioot and the prine come to perfection, and the vine 
yards that creep up the mountains, in some places to their sucn- 
mits, prodites the most) Macions of all the tuble orapios that are 
sont Inte in the season to Now York and other eaatern markets. 

It is in that part of the Coast range extending from Monterey 
hiy tothe northern border of Mendocino county (a distance of 
aout 300 tniles and averaging alot 25 miles in lreadth) and 
only there in the whole world thut the redwoui, arypMores eenipier 
virena, i Kyun, the first in cornniertial value of oll the trees In 
Californin and, for the area covered, probably the mout valuable 
tiniber treatin the Tite siutes, 14, belongs ty the eoddr fnonily, 
lacking the ptingent odor of the white cedar, but surpassing all 
others of thie fumily in. epmmetry of form and in ste, whieh, in 
some instances; is hut litthe less than the reluted species, the 
squats giganto, which is found nowhere elee hut on the weatern 
slope of the Slurry in isolated sroves it elevations uf fro 13,0000 
to 5,000 feet. These redwood trees frequently attain an eleva- 
tion of 200 feet ind « dinmueter of from 10 te 12 fee The aver- 
age is. something lee, During the post season a redwood trea, 
Yielding 45,000 feet of merchantable lnm, or a fall congo fur 
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a. achooner of 125 tons, was cut by a lombermun in Mendocino 
county, One af the redwood tries, known ae the F remot tree, 
iti the. rot nor Santa Croz, is 275 feet high and i 10 fest in 
diwmeter aix feet above the ground, In the hollow of this tree 
a family some years ago found a comfortable residence for oi 
dnitire winter. It wosinor near thia grove that Fromomt en- 
euniped before the conquest of California had Leen fully made. 
This vreat tintber district is within the humid belief © wlifornia, 
and al the picturesque valleys that extend along the bose of 
these wooded mountains havea network of living streams that 
find their way te the eeu, The valleys are dotted with beautiful 
towns and the landscape is a sucewesion of vineyards anil 
orcharils, ‘This redwood, besides ite extensive aee for the in- 
terior finish of houses, ie everywhere admired for ite natural 
cilor tones and 75 now in quest by Europeans for ornamental 
uée. The pine and the fir tree, 20 conimon in California, are 
denizens of many countries, but the redwood maki here the 
one oxchasive timber bolt of [ts kind in the-world. 

The Sierra and the parallel Const range inclose the great and 
continuous valley of the San Jonqnin and the Sacraments, 50) 
miles long and with a breadth of about 40 miles, making an 
sucregate prea of aboot 14,00) square miles. Vorty-five years 
ag the greater part of the land inthe San Joaquin valley could 
have been bought at 21,25 an acre, Thirty-five years ago there 
wore thousands of acres whieh the Government had offered at 
the minimum price hut fonnd no buyers, The parched and 
dewlate valloy lav thereat the base of the mlghty Sierrm, sdown 
which the moéuitain streams decenidel, but inde no fruitful 
fields, Today there ar Bowrishing cities and towns, vingyards 
and orchards, and great wheatfielda, From that valley onough 
raising were produced this year to aup ply two-thirds of the can- 
sumption of the whole country. From this aod the related val- 
leve 8,000 carlonds of oranges and 400,000 cuses-of laters will 
this season go forward to Eastern markets Add to thie product 
not fess than 4,090 tana of rnisite, tnd we cone ta see the rela- 
tion af all this woulth of prodnetion of the great mountain ronges 
which send their atreum4s dawn to fertilize this great valley. 
From the hot plains men look up to these sriow-elad mountains 
and know that the reservoirs will never fail, and that the wititer 
jules that sing in the tope of the fir-trees and emite the giant 
amici serve best to make eternal spring in the valley below. 
The San Jomyuin-from the south and the Sacramento from the 


AG LIPO RVEA 


north flow through the length of these valleve and enter the 
northern end of the grent bay of San Franciseo, an inland water 
wo miles long and averaging 8 miles in breadth, There wreat 
Navies ride at anchor, contending peacefully for some of the 
fichest commerce of the world. | 

There is one other particular in which the natural wealth of 
Californin surpassis that of any othur state, There are more 
than one huridred mineral springs, thi} together possess all the 
remiidial qualities that are found in the most notable mineral 
irings of Europe. Hardly mite than half of the whole num- 
her that are known to exist in the state have ever had Any 
scientific description. A known minerals that have any hen 
ing qtalitics are held-in solution in these: waters: Soni of these 
springs have more than local fame for their curative effects, 
Sulphur, iron, adrvenic, and soda are sometimes fount) ina single 
#roup of springs, as at the geysers, where the waters boil and 
seethe and roar, sending up clouds of steam day and night, ns if, 
after the spent yoléanic forces, the bederilmernt af Tete Wer [ro 
Totived forthe oitertainment of tourist and #itaoncer, Wherever 
one Tay par. dn all the length and breadth of the state, the series 
oPstriking pictures newer falls, Nothing ié tame or jiesirvi fleet « 
nothing, from the winter bloom of jrdens, with all the affluence 
of colorand perfume, to the mountains that are tipped with gold 
and purple as the sun sinks into the Pavific. 

In one other particular California hus grester nuttral wealth 
than any other state, Notelsewhere in al) the Union are there 
so many cliniwtes, No non-residenterer quite ets to the bottom 
Of this inystery. He will read of trains beleagured by snow- 
drifts: in the matntaing, and ou the sume page of almond and 
onunge orchards in bloom; of jee that is out out im solid blocks 
on mountain lake, and of the mercury that marks 76 deerees of 
heat in some other place; of men in overcoats in San Franeleco 
in Joly, and of the mercory that has gone Hp to 100 degrees in 
some of the interior valleye: The mean tomnperature of San 
Francisco for the whole year is-$4 degrees, the monns for the 
four seasons being 54, 57, St, and 50 degrers, a difference of only 
saveu dogrees for the entire year, There jaan const climate, an 
interior valley climate, and a mountain climate, with a treat 
number of subdivisions. Going north ten miles to the smal! 
town of San Rafael there is a difference in the stmmer climate 
of not less than 10 degrees, Riding for two hours by mil from 
the const inland to the San Joaquin valley the difference will 
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be not less than 35 degrees at midsummer. On the inland side 
of the Coast range; as in the Sante Clara valley, for instance, the 
heat of the summer is greater by geverd! degrees than on the 
oooan aide, The oovan, the Coxat mage, the great interior val- 
lews, and the vaxt Sierra will account for many of these varia- 
tions of climate, A well-known author has written a lle alot 
"Our ltialy” in southern California. Where there ate all the 
climates of Italy and Spain, the resident only encounters the 
perplexity of ehdiew, There are alao the same variations of 
mivistire, ranging fora year fron) 8 inches of rainfall up to G0 
invhos; aecording Ww the gesemphical situation which one may 
choose, and these extremes within the limit of 200) tiles. 

And Wetter than mountain and valley, and nll that woes to 
make » picturesque state, is that systenn of public edueation 
which is giving inétruction to more than two hundred thousand 
youth, and ds crowned by lun great universities with doors freely 
opened to overy youth who ie qualified t) enter, Chliforiia wis 
admitted to the Cuion after a long and eventful strugele, Her 
constitution, framed by men from the North and the South desdti- 
coted the land to frendam. The plonans had staked. their all! 
for law and ordér as the very cornerstone of an enduring state, 
Tzoluted by rary two thousand miles from the great farnily af 
atites, the very Stars and Stripes that waved over them gave 
them a passionate longing for recognition. Wher the news of 
admission cane, a turtles shout went up to the heavens 
amid jubilant soups asd tears. The pioneers who embraced 
thatday koew no country bot thie Uniden: nor have they loncawri 
any other since that day, For forty-five years thev have cele 
brates! the anniversary of ndimission, necontiating it as no other 


#inte has done. They have stamped it na a legal holiday—the 


ond day of jubilee wherein love if « particular state takes the 
higher interpretation of love for the Union. A. genermtion born 
on the-seil rejoices in the designation of “ Native Sons” as the 


richest birthright and heritage that any land can give. 


This is California, the Keystone state in the great Empire that 
ie looming up on the Pacitic. | 
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Professor of Geology in Horonrt Cuteersity. awe Denn of the Latrrende 


The old view that the earth was Grom set and that on it we contd 
build “for aye” has gone the way uf minv uncient opinions, 
In every region which gealisists have investigated they have 
had oocarion to note matiy and profound alterations in the form 
of the surfaey which have taken place 4inte man hus qeeu pied 
the onrth. ‘They have corms to recounize the fact that man him- 
self is, through his arts, hartictlarly those of nericulture, ane of 
the great agents of change, and that through thise interferenes 
with the course of nature the aperntion of taty forces has been 
greatly increased! in energy. ‘This understanding has extended 
bevond the elise of special-students of earth phenomens, We 
find, indeed, the ablest easay as to the inflnence of man on ter 
restrin! conditions written by one Who approuched the subjout 
from the standpoint of the historian. Se fara: Lam awhrr, m0 
medlovist bas yout undertaken to consider this miatter with refer- 
anode nt onon to ité scientific aspect and its econumic inportanes. 
P therefore propose to lake up the processes of and erosion fram 
the point of view of the geologist, and to trace the influence of 
their actions upon the formution and preaurvation of the detl, 
In the treatment.of this subject weshall be led (nto that Im- 
portant but as yet oorecognized branch of national ooOlEty 
which relates to the preservation of the tillage values of various 
connie, 

Ti dealing with any group of geological features, it is well to 
consider at the outset the origin and mode of application of the 
cnergy that has served to give them shape. We muy therefore 
livin our task with a brief account of the forces which opertte 
in the process of erosion. So fir as regards their Oriein, these 
forces ary cxeentially simple They all substantially depend 
upon soler radiation, Only secondarily aid in oa very unin 
portant way are they due to subterminean action or tothe atttac 
tions of the sun and moon, which give rise tothe tides. The 
average amount of heat received by a square foot of the earth's 
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surince each year is sullicient to lift a pound of matter ton 
height of many thousand feet: Tf all this heat could to con: 
verted inte dynamic enanry and applied to rending rock, «ach 
as eranite, Into eand-like material, the effect would be to break 
up the rocks jn a very mpid manner. It is likely that the pro- 
cess of dustruetion would goon at the mte of several feet a year, 

‘ortunately for the earth, thie work ig go organized that anty: th 
soli pert of this energy actitally enters late the Processes which 
bring about wearing. By far the greater portion is fended off, in 
ways that we shall hove to note, and sent upon other ormands. 

We shull now consider the wave in which excessive erauion is 
avoided, and thus bo led te gee how the tomnant of the forves ia 
applied to auch work. When the tide of solar ononey strikes 
our sphere, somewhere mear one-half thereof is more or hes 
directly intercepiod hy the atmosphero, and does not ponetrate 
to the lower realm of rock and water, but goes away agnin inte 
epace. Of that which oomes to what ia commonly called the 
surface of the enrth, again the greater part quickly flies away by 
radiation into the realina of apace, Tf the air permitted the 
eyvrees Of hent as easily of it does the ingress of that form of 
motion the earth would never aequire the rélatively high and 
lolerbly stable temporatures which make it fit for oryani« life or 
for that work of erosion which, as we shall see hereafter, |e inti. 
mately associated with the existence of all procesées of develop 
ment, Lf we trust the reckonings of certain eminent phivaitista, 
this sphere would under such conditions remain atthe Lanny pura 
ture of space, or some hundred degrees below zero on thy Fahren- 
heit scale. Owing, however, toa mice adjustment of terrestrial 
conditions, the air, principally through the moisture it contains, 
hinders the outward motion of heats litthe more than it does its 
imeoming. Ltt=in a small ways trap serving to retain the tem- 
perature. Thus the surface is tin gunornl maintained in « some- 
What warmer state than that of the air, In this interesting 
condition of affairs we are now to find the origin of those pro- 
cesses which affect erosion, 

Owing to the warmth which the-sunshiny gives alike to land 
nnd sea, the wtnosphere next thoan surfaces becomes consider- 
ably heated and therly expanded, This process leals to the 
formation of an ascot brag air current, which may be of a foral 
nihire, appearing aa in dust-whirls, water-sapouts, cyclones, or 
hurricanes, all exhibiting & epiining, upward movement of a 
temporary and migratory character; orthe ascending movement 
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may take the shape of the great tropical belt of ascending air— 
that vast, porment, alit-like chimney which extends almiaest 
completely around the earth In the tropical zune. Whether these 
intend ourrénts have the charneter of the spinning storms or 
the great permuanont tropical upeast, thelr eifect ja to put the air 
inmotion, Through them volumes of the atmoxplere are con- 
tantly set inte currents of awaying movement, the result being 
that winds (variable so thr aa created by the eyelone Frou pe or 
tolerablly constan} when due to the tropical upersst) are brought 
about ‘These winds, of sufficient energy to haye distinct jroo 
lopicul value ina direct or indirect way, appear to by constantly 
ai work at all times and at ull puirts of the earth's surfice, except 
during the lone winter nights in the realm about either pole. 

The sinplest geological work of the winds ja that which is 
bronwht about by their friction wpon the water surfaces of the 
earth. For our purpose the important pesult of this friction ia 
the formation of wayesor ondilationa of water, in which are 
flored the energy which the winds experiled in thelr making. 
In their greater form these waves may boven length of several 
miles, width of a thousand feet or mere, and » height from 
trough ta crit of filty or sixty feet. Such a wave may stare 
nore nen thin ein be applied at one time by the gana of the 
gredtest warship. Guthering thelr power from  Jong-oomtivned 
atorm wind, these waves can roll on for hundreds of miles after 
they have passed beyond the field of air which wet them in 
tmetion, So long a2 waves move over n deep sea ther have no 
eeologital value. The great part of them die out, gondrally 
converting the enemy which they roprewnt into lent, that is 
given to the water orto the air, When, however, the surges onter 
o purt of the sea which is relatively shallow, they begin to do. 
emsive work. In adepth of one thousand ivet the higher waves 
drag a little on the bottom, brushing the sea floor lightly in « 
manner that iniy move the finer sediment, Ata depth of two 
hundred and fifty feet the movement is strong enangh to sweep 
stnall, connie sand toward the shore, and with each further abt 
in the shallowing the vigor of the seonriny action increases until 
a3 the wave rises in the wall of the surf the rush has something 
Dke the fury of in avalanche, whirling before it everything that 
ie not closely knit-to the surfics over which it is towing. 

As the wave comes into shallow water, and in proportion te 
the dragging action which it exercises on the bottom, the surge 
becomes to a certain extent worn wut; it shrinks insige, so that 
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rarely, if ever, do the prent waves of the wide oovenn attain the 
continental shores, The deony of the waveis duo tothe application 
of its energy to the erosion work which it haedoneon theses Foor, 
The lose is shown not eo much by the decrease in the height of 
the surge as in the shortening of ita width and the slowing of its 
motion. A good share of its height is preserved ina peculiar 
manner: as the undulation comes over tle dhallowing floor of 
Che sea the hindrance to its ongoing is proportionate to the dimi- 
nution of the depth, The result'is that the front of the wave, 
being In the least depth, is held book to 4 grewter degree than 
the rear which ik in deeper water. The two sides of the wave 
ire thua crowded together, 30 that the crest of the arch ie rela 
tively uplifted. For all this, however, the wave whan it over- 
turne—that ix, when the top, or part lesst held back by the 
frichon on the bottom, ahoots over the base and-falls in, the re- 
current cataract of the suri—probably never exceeds twenty feet 
in height ond the energy left in the surging witer may be reck- 
oer at less than one-tenth of that which is beld hy the grenter 
wire af the open sen, 

When. the wave delivers its finishing stroke in the surf line 
and itssplush front, the modes In which its energy ia applied 
suddenly lbeoome changed, The filling mass of water strikes a 
powerful blow, which, coming upon firni-eet rock or wnnil, has 
but littl: effet; bot when, as ia often the case, the bench is 
covered with locas atone, those fragments ane driven about ina 
violent manner and strike heavy blows. When the wave over- 
turns, the mass of wotor sweeps wp the slope of the strand, urcing 
before it all the rovk fragments which it can drive onward. If 
the upper edge of the leach te bordered by ecliff#, as is generally 
the case long rock-bound shores, the swash anid soconrlury 
waves which eather inside the tumble of the surf send the 
boulders with each stroke to batter the bast of the bluff 
Although the waves have in all coses lost a lorge port of their 
energy before thay are able to do this work of hattoring thesbhore 
cliffs they are still, when armed with rock fragmenta, competent 
to necompliah # great deal of orosion. Whenever the cliff is 
composed of ordinary hard rock, the battering at its base cute a. 
recess, causing the cliff to overhang. In time the weivht of the 
mise which i# thus unsupported brings it in rine to the beach, 
where the framents dire ground into sami ormud by the action 
of the waves and removed to the deep sea or the distant reaches. 
of tle shore. 
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Whenever the level of sea and land remuine fora considerable 
lime constant and the shore ta not protected hy sand bowches, 
the sen cute a distinct bench inte the rocks, Even « few cen- 
turies will sufficn to moke this bench ns noticenble featurein the 
ae front: Asingle seologionl perkid may serve to bring it toa 
width of one or many miles. It general, however, the freqrent, 
wo may soy the incessant, changes of level placy the shoreline 
now bere and now there on the land surfaces cvnil eo distribute 
the effect of the marine benching over an wren the width of 
which varies with the steepticss of the slope from the interior to 
the onan, 

lt is nob as yel possible fur us to estimate the value of this 
erujye work of the waves. Geologists nnd geographers have of 
lute been dikpaied to give It les importance than they did in 
the carller stages of the science, In my opinion they have aeri- 

ously onderestiniated ite iniportance. ‘That it ie of much value 
1a clearly shown by theowork that has heen accomplished alony 
the shores in very recent times. To limit ourselves to coaste 
that are at the moment steadfast and to areas within tho limite of 
the United States, we may instance the southern borders of the 
islunis of eastern Mussachusetta, which since the settlement of 
the country have been éncrénhed upon by the sen at avery 
rapid rate, On the south side of Nantucket the waste in curtain 
yirs has amounted to five or six feet. On the corresponding 
shore of Marthn’s Vinevard the reovesion during the Inst forty 
years (aa haa been shown by the aurveva of Assistant TE. LL. 
W hiting, of the U.S. Coast Su rvey) has been at an sLVinhiyuee mite 
of three foot porannum. itis probable that the gain of the se 
on this purt of the coast during the three centuries since the 
land was first seen by Europeans has amounted to nearly a mile. 

On ordinary rock shore the rate of wearing is relatively slow 
and wxteedingly variable in amount, but where the waves have 
W fiir chance to assault the land it is alwavs considerable. Al- 
lowing the minimum resulta obtalied in numerous ob4ervations, 
we mast peckon the goin of the sen ata mean of two fret per 
century. Coniputing ot ton thousand years, the time that has 
clapeed since the ieesheet of the last glacidl period pnesed 
from these shores, the total amownt of this const erosion should 
average two hundred foet. During a pernod of one hondred 
thoozand years—a very brief age in the history of the world— 
the sea should have worked its way in more than a third of a 
mile. Since the beginning af Tertiary time, which cannot well 
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be reekoned at ha than twe to three millions of years ago, the 
receasjon of the shore, die to the notion of the waves, nay safely 
be timated at suvernl tiles. Taking all the coastline on tho 
caster border of the United States into consideration, we see 
that threand beaches, owing to their singular endurance of wave- 
qotion (afeature | have disoussed claewhere). have an important 
restraining effect on the process of marine erasion. Making al- 
lownnee for this protective work, it nunains clear that the effect 
of oceatt waves is to wear hack the shoreline: into the land, and 

this at a rite which in » geologicn! sunse may he termed rapid, 
As geologists find but few chores bordered by distinet benches 
eut in the hard rocks, they have generally wndéréstimated the 
value of wave-work, but tu forriing their opinion they have 
nevlvéted the important fet that the continents are continually 
changing their positions iIn-relation to thesen Jevel. Every step 
in the advancement of our Knowledge of the problem: shows that 
the ehore lands are censelesaly and af times suddenly moving 
upward or downward. Even these comte which now appear to 
be stendinét bare in very recent tinned change) their positions by 
sinkiny arising. ‘Tho result of these perpetual ewayings of the 
coastlines ix fo distribute the benching action of the waves over 
n wide zone, extending slong the most of the prowt lands from 
w level much below thot of the present shores to a position far 
higher than that whith they now oteupy. In somo. instances, 
where the en has chanced to remain for a long fie in contact 
with the land on one horizontal plane, we note the existence of 
brond shelves of rock extending outward from the sen-cliffs, 
sometimes to the distanee of a mile or more, Thus, on the const 
of Yorkshire, from Whitby southward, « sea-cut bench, with its 
eurfned just above low tide, stritches senwierd frow the foot of 
the towering cliffs for an average distance of more than a mile, 
attesting inthe plalnest possible manner the cutting power af 
the sen, In wenetal, we mioy say of the eastern consis of North 
America that fodications of murine work are visible tu wo height 
of several hundred feet above the plane of the ocein, nid Lhat 
there is wood reason to beheve that soeh ootting work hase boi 
done onmduch of the slope which now lice below the sea; Wher 
by the uplifting of the land ancient sea bases are earriod nhove 
the limits of wave-action they are quickly worn away by the 
procesees of eronict whirh are proper to the hind, When such 
benches ate lowered heneath the dcvan they are soon covered by 
limenta, and thus brought inte positions whore even subee- 

r= 





si THE ECONOMIC ASPECTS OF SOIL EROSION 


quent uprising of the continent would not cause them to be re- 
vealed. | 

Along the eastern faee of North America, fram South Carolina 
to Newloundhind, there exists a-series of old mountain ranges, 
to which we may give the name of the Lost Appalachians, that 
have been worn down to their roots by sume process of eroajon, 
Westof these deeply wasted mountilns in the section from Penn- 
eylvanid southward we have the vol older ranges of the Blue 
Ridge or Central Appalachians, whieh on'their enitorn facw have 
been worn away, though their western parte retain‘a consider 
able relief. Still further to the west, behind the wall of the 
Middle Appalachians, liethe Weat Appalachians or Cumberland 
and Alleghany tinge, These last-named elevations retain their 
original reliefs much more perfectly than the seaward moun- 
tains; they are relatively litthe degraded. They ire recognized 
sa mountaina in common speech, while thoge along the Atlantic 
const, though of younuer age, have lost to the common eve their 
mountainous character and are known to the geologist only by 
the altitudes of their rocks. 

Considering from the point of view of economic interests the 
erosion or land destruction which is meoomplished by the sie, 
wo note that even in historic times it has wrought changes of 
considemble: moment to mankind, Wherever the shops are 
bordered by very hard rocks or walled-in by sand beaches, the 
protees by which the lind fe stripped away and its debris 
curried inta the sea areslow : the destruction js distributed over 
# long period, and there ix no distinet effect in the interest of 
men. Where, however, the costs are of soft rocks, the woate ia 
often wo rapid that it may disposes comiunitios of their in- 
heritincee, Thus, at the rite of marine invasion which Is new 
poing on on the southern shores of Nantucket, that island is 
likely to disappear in the course of two or three thousand yenrs, 
being in the end reduced to the condition of a shoal such as we 
now find in the shallows which-stretch far to the southenatward 
of that talaad, shallows which seem to tantk the position of 
ancient lands that have heen sweptaway by the wares. George's 
ghoals and other shonls extending along the const to the north- 
ern end of the hanks of Newfoundland enn best be explained by 
supposing that they mark the sites of Islands that have been 
planed down by the sen. 

The recorded history of this country is too brief to afford any 
very important instances of marineerosion. Inthe Old World, 


THE ECONOMIC ASPECTS OF SOIL EROSTON Ti 


howerer, these abound. Perhaps the most noteworthy is that 
of the politically important island of Heligoland in the North 
aoa, Which ts wasting with sudh mpidity that itis mot likely to 
embune for more than two or three centuries to come. The cast. 
ern and southern couste of England, bordered as they are by soft 
stratified rocks, are also the seat of a rapid though locally vurin- 
ble marine erosion, whith within the limita of recorded history 
his sensibly diminished the srésa of many porishe: Accurate 
Hite for determining the number of squmre miles thus lost to the 
serviod of man are licking, but from a careful inspoction of the 
English cost Dom of the opinion that during the Cliristian ora 
the total loss of ares in that portion of the most important island 
in the world bes probebly been not less than one hundred square 
miles. As the land thus destroyed was of average fortility, the 
lame-of foodl-giving capacity has beet anfficient ta diminish in a 
noteworthy way the populution-sustaining valge of the con ntry. 

Agninat the jnvastoui of the sea, whether they arise from the 
direct pasnulis of the waves nod the currents which the winds 
produce or by o combination of subsidence and waveaction, 
there seams to be no effective moans of protection, The skill of 
the engineer, applied at ereat ent, mavarrest or delay thy loss 
nt points where the safely af harbors or towns is involved, but 
there is no renson tosuppese that it will over be found economical 
to protect the sea margin from wasting where the defenses are 
therdly ta save agricnlturil land, Our own coasts, particularly 
that of New Jermev, are steno with wrecks which mark the 
failure of itdirwoted efforts to ward off the persistent assaults of 
the waves, At vortnin points in eestern Massachusetts [ have 
found it worth while to advise the owners of houses on the son- 
shord Where their growid was chdangetod by the inwashing of 
the shorvine to heap the een fromt with intge boulders drawn 
from the neighboring fields; Tn somewhut protected positions 
the waves breaking on this artificial beach are fended from the 
cliff’. Thus by giving the eonsloge » bone they could for atime 
be kept from their mvages. Where the waves do not attain the 
coastline with a height of more thin five fect, this inexpensive 
barrier appears to be very serviceable but on the more open 
shores any boulder that could without great cost be placed on 
the shore would be teased about and mpidly worn to small hits. 
Fot the maintenance of the precious land, that sent of all the 
higher life of the world, against the nssatilis of the waves or the 
ore tapi destruction which is brought about by the down- 
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sinking of the shore lands: we must-look te those natardl forces: 
which are ever, though not uniformly, at work 1plifting the con 
tinental ntehes above the plane of theseas, At presen) we seen 
to be dna puriod where the great lands recontly inmetute of very 
gonial depression as regurds the sea level have come to a pre- 
vailingly steadfast state. Thenext step mny be toward a general 
fain of the continental areas On the field of the oceans, 

We turn tow from the work of erosion whith woos on open the 
Shores, wad which, ns wo hare seen, ls due to the nection of 4olar 
heat working through the movoiietts that it enforces on the 
atmosphere, to anvther- effect of the ann’s energy, that dite to the 
evaporation amd precipitation of water. We have noted the fit 
that the fardiation of heat is hindéred by the atmosphere, one 
consequence of which té the warming of the air next the earth's 
Biriace, an eficct which ta notiowalile in a diminiehing-matw foro 
great heipht above the surties. ‘lo thisuction is also attributable 
the establishment of conditions whieh bring aboutthe systun of 
the riing. It fortunately happeris thit the adjustment of tem- 
peritires nextthe earth ssurtaoe makes it posible for the process 
oP evaporation to lift a large aniount of water intathe air, The 
quantity thas bore upward is not a= yet dylinitely macertained, 
bat it probably asqunts to not fir from an arerige of five foot 
per annom over the surface of the sens, ‘The greater part of this 
water after ascending toa heiuht of perhaps aamile ormore, on 
Anaverage, 14 condéendil and falls back to the ovean ms-rain or 
anow, In making this circuit work ta done, but it is of no gweo- 
logical value, Following the dynamic history of a pound of 
water in its up and down journey, we see that it takes five 
thousatid foot-pounds of enurey expressed in heat to Tit it for 
the mile orac of its ascent, wud that this energy f< reconverted 
toto heat by the friction whieh the wuter ondounters ty fol limo 
or by the hlow which it-strikes when it nttdine the surface. 
Owing to the conditions, the energy of position which the water 
had when at its highest point (an amount snificient to lift one 
fon to the height of two and one-half’ lect) has; when it falle-back- 
to the 4e0, done no work of lasting importance, It is, as we shall 
Ht, nite obherrise when in the downward movement the water 
fills upon o lund surfaes, 

The wittds—those movements of the atmosphere which ereate 
the witves- anil this bring about murine erosion—trinsport the 
watery vapor frotn its main source, the sens, so that a share of 
it, perhaps near one-half of wll that is formed, ls brought over 
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the surfies of the lands There, owing to the fact that the wir 
is more or loss nplifted, the precipitation of the water vapor is 
more favored, and the proportion of rainfall i ceually greater 
thin it is nyon theatre of the ocean. Falling upon 'the land, 
the condensed! inotsture comes down in one or another of three 
forme—is dewlns min, orissnow. Thedew, though it hos much 
geological importance because of its relation ta: plant life, has 
onhy indirect galoe in the problem of land erpsion,  Liserves to 
diminish this wearitg by favoring in the dry seasons. the de- 
saree of 4 mat of regutation whith in the period of mins 
protects the earth in a very effective way from the temporary 
streama which gather during heavy showers The ina pdirlenee 
of thie fon of previpitation ia grent, but it isso limited that we 
may, with this brief statenient, distiiss it, 

The normal fort of falling water is tain. In this modi of 
precipitation we usoally fine the fluid descending froin a cone 
sideruble height im the form of crops of varied bulk, avermping 
perhaps rather more than one-twentieth of an inch-in diameter, 
They are generally largconough to acquire a considerable vel ocily 
on their way to the earth, though their momentum is much 
diminished ly the friction they encounter in) puseing through 
the sir. Striking the earth, they apply to it what enerny they 
have by virtue of their velogity. If we observe what tikes place 
on recently tilled wurth, we readily note certain important conse 
quenoes arising from this immedinvte asenultof the min, As soon 
ad the soil is inoistetied, enol: stroke weta to brenk up the eloda, 
bringing the material inte the condition of mud, in-whith it is 
readily borne away by the rile which, if the shower he heavy; 
quickly form in. euch nombers ns to interlace the suri, Ina 
few momenta these little streams, at fret obeeure, gather into 
distinet: rilla, which, with quickly swinging curves, tirve aut a 
model af anew drainage system. In the course of an hour of 
very mupid downfall a bare, plowed field, on o deelivity of not 
wore than five feet in the hundred, or les than the averse slope 
of land, may hove an average of one-third of an ineh of ite aur- 
face aoil romoved to the cliaiinels of the stream which drain it 
li tony, after such a titve of rin, be noted on & field which haa 
heen plowed and rolied that tere and there a stall fist stone or 
n potsherd lies on topof o Tittle earthen column. Weser at 
once that the natarnl root has protected the earth beneath and 
caused it to be left behind in the process of drosion which has 
overtakut the eoil of the neighboring surlice. 
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A brief comparison of the effect of a heavy rainfall ona newly 
tilled surface hare of voqetation and on a Ike area which is- 
protected by the natural covering of living and dead planta 
will show the pocullar influence of the vegetable shield on the 
history of soils, On wood and press lands the rainfall hag prac- 
tically no erdsive notion whatever. In the formts the mat of 
dueayed vegetation is in most cass oble to take in three or four 
inches of water, which it yields up so slowly aa to distribute the 
flow ower weeks and in such a maniior that itremoves not a bit 
ofthe soil, On the meadows the outgoing of the water is more 
rapid; it tony, todo, pass to the Permavent streams quite os 
rapidity as from the plowed ground, but it ia kept from contact 
with the soil by the closely set and entangled stems through 
which it cannot break, even when sithered into cotisiderble 
streams Unless field mite or moles hare made burrows lending 
up ond down the slopes aml thereby providing a way in which 
the water is able to work below the eras, o rainfall of two inches 
an hour, a rate which may be called torrential, may be carried 
from a large field of well erase land having ti slope of twelve 
feet in a hundred without notably eroding the soil. 

If | were an extreme seloctionist I should probably not hesi- 
tate to attribute to their own agency, as developed Iny survival 
af the fittest, the mdimirable eyater by which the plants pre- 

serve the eail on which they depond from the rapid degradation 
to which it would te subjected but for this defense, The pT 
tective work which is here accomplished i indeed more perleat 
than elsewhere, Tttnay be conceived that the plants live pros 
pered in proportion to the efficiency of the ehicid which they 
afford to the soil on which their life depends. Interesting oa if 
this question, it lice apart from our inquiry, and we must torn 
our attention to the further history of the minwater. 


(Te be contin.) 


THE NANSEN POLAR EXPEDITION* 


SPEOLAL Teron or THE Hows. Kuxner A. Mas, 
Chaiterd Stokes Conuand otf Bergen 


Gn the 17th day of June, 18%, as dome of the men of the 
English Jackson and Harmaworth expedition, in Prank Josef 
land, were looking owt over the lee they discovered nm weird figure 
advancing towards them, with lorig straggling hair and beard and 
giurments coverdd with grense nid blood stains, who proved to 
bo none other than Dr Fridhjef Nansen, who fifteen months 
previous haul loft his abip, the Jram, at 85° 69° north latitude 
and 102° 27" east longitude in order to push on with sleds, bonta, 
anid dogs towards the Pole. In ashelter some distance off was 
Dr Nanson’s COMM PML, Lievtumant Johansen. 

A few wooks later the Fram arrived aafely at Skjerva, Norway, 
some dave after Nansen’s retom howe While Nansen did not 
reach the. hoped-for goal, the results of the expedition promise 
to bo of value to the scientific wirld and of inestimable assist- 
aioe to folure efforts ln the same direction. 

The Fran, with a company of thirteen men, loft Vardi, Nor- 
way, the tat of July, 1896. and proceeded eastward through the 
Kara sea, rounded cape Chelyuakin, and on the Lath of September 
was Off the mouth of the Olenck river, There they expected to 
go in to obtain additional dogs, but, finding that owing to the 
dhoals and rocks and lateness of the eeadon they would probably 
get locked in the ice and thus be delayed o year, they at once 
took a northerly course into the open Arctic orean until Sep- 
temtwr 22, whon at 78° 40 north latitude and 138° 37° east 
longitude they mode the vessel fast to an iee-fielil. From this 
potnt they bewan drifting with the ive ina northerly and north- 
westerly direction, according to the plan Jaid out by Nansen, 
anu by which he hoped to drift near or over the Pole, as waa 
supposed to have been the process by which the effecta of the 
Jeuunette oxpodition reached the eastern coast of Greenland, 

As had been artici pated, the drift was moat rapid in the winter 
anil spring, During the summer months they were hindered 

* The mort, teaemitiad fram! Bergen Suptetiber t, hae been ongrtegateaty pluie ad 
the djeprval of the Nulieral Geapreptie tucluby be the Moo, WW. Boeleh iil, dedding 


Sarcrn C State, 
tary o ae 
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by the prevailing north winds, They continued drifting with: 
the ioe in this manner for nearly eighteen months, when, hoving 
reached on Mareh 3, 1895, 54° 4° north lntitude, and finding they 
were drifting to the southward again, Nansen determine) that 
the time had come in which to leave the ship and wake the 
attompt ta reach the highest possible north by other meéethoda— 
A doision in which ho wee perfectly justified, 2s the From was 
oven then ata more northerly point thau had ben attained by 
any previous expedition, 

Having given the command of the Fram over to Sverdrap, 
who had been hie companion on his Greenland expedition, and 
aecopten the offer of Lientenant Johansen, who volunteered to 
accompany hin—though warned by Dr Nansen that it waa ot 
the risk of his life to do se—the two men, atthe 4th of March, 
1305, at $8° 59 north latitude and 104° 27" vast longitude, left 
the ship, They took with them 28 dogs, sleds, 2 kayaks or 
canvas-covered canoes, food for the dogs for thirty dava, and 
provisions for themselves for three months. Fram the 14th of 
March until the 7th of April they strogled onward, making 
thair way on anowshoes or drifting on irefloes, either northerly 
onaoutherly, with loose ioe driving up around them inte formi- 
dablo hnighta over which it wis wellnigh impossible to trans- 
port the loate and sleds, and with the thermometer almost 
tleadily at 40° Lelow zero, Falirenhoit. 

On April 7 the odds against which they were laboring became 
decisive; there waa no prospect of sealing the ieo-hurrives around 
thiean., Thay werd then at 86° 14’ north latitude. Dr Nansen 
put on his snowshoes and took a lnat teconnoitering tour to the 
northward. Ad fir a8 the eve oduld reach lov great bodies of 
jee driving before the wind, with no land ar doy indication of 
the same perceptible, Tt waa apparent to Nansen that under 
these cirotinstanoes, wind) with the nomber of their dogs-atroady 
docressing, they bad progesdedas far as it was practionlte. ant 
he thorefore decided that they would -start upon their return 
journey, taking a southerly corse toward Frant Josef lind, 
intenidine to pron fron there to Spitthongen, where he knew 
they would be sure to find a ship which woulil cary ther hitnne. 

They set forth on the 8th day of April, 1895, anil on the tath 
their watehos stopped, which of course threw them out of their 
longitudinal ruckoning somewhat, but they bravely went on, 
overcoming the nest diecourying obstacles, somotinies caining 
long distances on their snowshoes, and agatti drifting with the 
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iee several miles back to the northward. Toward the Inst of 
June they concluded to make a sort of camp and wnit for the 
ite to break up somewhat, Their food wus giving out and they 
had but two dogs left, so they begun to depend on walras and 
bwir ment for their sustenance, Ttwaa a month of hardships, 
but on the 23d of Jule they pushed on again. with health wn- 
broken, toward land, which they sighted the next day, July 24, 
ot about S2° north Latitude. 

At thet time of the vear the ico Was considerably broken ‘up, 
and, 23 iowa ineeie in the boats, they were obliged t travel 
over the floating ice, leaping from one ice-field to another, and in 
this difficult nod dangerous way proceeded towards the land they 
had sighted, and which was reached the 6th day of Auguat, at 
S1° 48 north latitude and about §4° east longitude, and proved 
to be three snow-covered ishiids, 0 the westof which they found 
open water, atl through this they made their way in a weaterly 
arid southwesterly direction until August 26th, at 51° 12 porth 
latitude and about G6° east longitude, when they set foot upon 
lntid—Frang Josef latid—where Dr Nansen consiilered it advis- 
able ta propare theniselves for spending the dark winter mdnths, 
ae it waa too lite to continne the journey te Spitsbergen. This 
they had been more than five months wandering over the Arctic 
ive-fields and inthe Polarsen without a roof to cover them, even 
without furs, which thoy had left in order to Timit their impedi- 
meni to the strictest mocessities, | 

The hit they pot ap wae constructed of stone and turf, cov. 
arid with walrus skins, and was twelve fect long and six fowt 
wide, with o door made of hear akin, Hote thoy spent nine 
drvury months, depending wpon their own efforts for food, as 
thelr lust doy. had been killed before they réenehed Intid, They 
bail #lorted with twonty-alglit doge, but mason as the provisions 
for them gave out they had to kill the weakest, one after on- 
other, in order to feed the remaining pack, 

During this terrible winter bear mest was their main depond- 
onee—in fact, these two men shot nineteen bears during their 
alventarote fifteen months, ‘The fat was need both as fuel and 


light, a lamp havitig heen constrocted ont of the mortal work of 


the sleda, They were also obliged tomeake themedlves sleeping 
hws and winter clothing of furs. 
On the ith of May, 159, the days having become sufficiently 
bright, an with o aupply of bear meat and the hope of finding 
forme game on the way adil making » apecdy journey homeward, 
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thay get out for Spitebengen. May 24d they came lo open 
water, nt 52° 4° north Intitude, but were delayed by a heavy gale 
until the Sd of June. Ther saw a large body of land in the woet, 
with opan water spreading out to the north and west of it, but 
they conclided to-go over the ive to the southward, inte a broad 
unknown strait. When they reacher the eouthern end of this 
atrait they found the open sea to the westward. It. was while 
struggling over the lew off the coast of this land that they came 
npn the Jackson-Harmnsworth oxpedition, which happened on 
the morning of the 17th of Jone, 1896. It waa Nanwen's turn 
to cook that day, and he had risen earhy to got breakfiat, while 
Johansen jay in woder the shelter they had constructed of the 
two knuyaks aud thesuila of theirsleds: Suddenly Nansen ealled 
ott, “IT henr the barking of dogs; there must be people near.” 
Johanson sprang up, yt could hear nothing. In the meantime 
they decided ty finish their meal, and then Nansen went forth 
to search for the source of the sounds he had heard. He had 
net been gone long when Johansen distinctly heard the barking 
of dogs himeelf,and not long therenttera party of mon from the 
Jackson oxpodition made their appearance. They prepared at 
onde fo take Johansen and the ontapitie mforts with them to 
the Jackson headquarters, where Nanset had preeedod thom. 
Among thearticles they tool-with them were the kayaks, or flat 
bottomed canvas bonte, which had! carried the two mon for so 
many days. ‘They were made of a frame of bamboo, covered 
with saileloth. One boat had been made by Nansen and the 
other by Mogstad, the carpenter on the Fram. They weighed 
some twenty pounds each, and were about, frente fuet long, cunts 
pletely decked over, with a hole in the middle for the rower, and 
in cach end a smaller opening through whieh to wet at the pro- 
visions nud anvihing eled stowed under the bows nnd stern, 
These boats were now perfootly black with the wrease and ofl 
which had been smeared over them continually to keep them 
watertight. Besides the bouts; there wore-the sleeping-baga, old 
and ragged, their snowshoes, paddles, guns, boar-akin traces for 
drgeing the sleds, ete, ‘Their only cooking utensil was oxceod- 
ingly primitive, and in the bottom of it were left the remains of 
the lust meal eoukel in it, a sortef soup, made of-salt water, the 
meatof a young walros, and a litth: carn men, Uf ts waicl that 
it would be impossibly for the clyiized world to picture to itdelf 
the appearmmece of Nansen and Johansen as they atc belore 
the English explorers, their beards long and unkempt, their hair 
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hanging in will disorder apon their shoulders, and their cloth- 
ing stif and dark with the necumulated grease and blood of the 
animals they had slaughtered and cooked during fiftean months 
of nnexan pled existence. 

On Atwust 14, 15), the Jnckson expedition’s ship, the Wind, 
word, Innded them ot Vardi, Norway, and on the 20th of the 
sitie month the Fram oime steaming into Skiorvé, near Ham- 
miriest, and thos the whole expedition wis onee moro on tte 
native shores, every man alive and hearty, and the Mram iteelf 
without a timber injured, | 

After Nanzen left the Fram in Captain Sverirap’s charge it 
cantintied its, on the whole, northwesterly drift, sometimes veer 
ing a little to the suuthward, and then gnining something in the 
wished-for direction northward, and again lying ermdled in ive, 
from which it was aevern] times freed by charges of powder, somie- 
times ne large o charge o8 110 pounds being exploded in the ine. 

On the 1éth of Ortoher, 1894, seven months after Nansen left 
them, the Prem renched hor highest Intitude, vie, $5° ST north 
latitude, indongitude 66° eaat. After this the drift was to the 
southward again, and when the ice broke up this summer of 
L800 the moat onernotic efforts were made to free the Pram anil 
get ber through the vast fields of ico out to opwn water, This 
waetinally sucéedful, and on the 14th af August, the very day 
of Nangen's arrival at Vard6, the /m reached the open sea, with 
no more obstacles between her and a home port. No one had 
been ill orinjored during the voyage and not o case of scurvy 
hail ooeurred. Cheerfalness reigned, and thi amusamonts with 
whith tho long, dark winters were becuiled were only disturbed 
now aid then by a feeling of anxiety consed by the crunching 
and grinding of the masses of ice crowding against the ehip’s 
sides, The electric light, with its windmill and accumulators, 
wasn groat success. When the wind failed, the men were renihy 
and willing to. take nootad exercise by turning the capetan, and 
thus <applyime the deficioney No Inn was seen above the 82° 
of latitude, During the Froun's voyage soundings from the north 
of the New Siberian islands te north of Spitabergen showed the 
minimam depth to be 1,600 fathoms aod ninximun 2,000 fath- 
oma, which upsets oll theories as too shallow Polar basin in the 
Euiopean Arctic ocein. One peculinr fenture of this Polar sen 
id that the npperspace of water toa depth of about 100 fathoma 
is ico cold, while bolow it there is nstraitum of water showing: 1 
half degree of warmth (Celsius) and renching toa depth of about 
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JS0.fhthons, below which it is again cold, This may, possibly, 
he owing tothe Gulf stream. There was agreat dearth of organic 
life, none whatever being found in the greater ceean dopths, and 
no signs of animal life in the higher latitudes, excopting an oecn- 
sional migratory bird, ¥o that the idea of organic life prevailing 
in the upper regions about the Polo is erroneous, 

While many contend that Nanden's theory of a Polar earrent 
flowing norogsthe Pole on to the east const of Greenland sens 
ti have been correct, there are stronz argumonts agninat it, aid 
Sverdrup, who was in command of the Miwm when she made 
her most northerly Tecoril, ¢eemea to think that there iam revulur 
current, but that the movements of the ico muses are mainly 
governed by the winds, On the other hand, from a look at the 
chart showing the antire drift of the Fram, there would-seem to 
hea reasonable probaliility thit if the J ham had taken the course 
originally intended by Nansen, viz, had vone farther to the miekatt— 
ward and entered the ieo-fields to the northeast of the New Sibe- 
ria) islands instead of the Hearthiwest, she wileht hove drifted 
farther north, if not overthe Pole itaeli However that m ay ti, 
it is anid that Dr Nansen himself hos stated that sliould he 
unidertike woother expedition in that direction it-would not he 
by means of a ship, but with sleds, kayaks, and doya, with Frans: 
Josef land as a starting-point, anid depending mainly-on the re= 
sources of the reglond about hin for subsistence. 

Whatever may be thought of the wisdom and usefulness of 
etich oxpoditions, all must admire the superior courwe of these 
two Norwogints, and especially Dr Nansen, who, fill y-apipitec- 
ating the full extent of the dead] y perils they were to eticounter, 
had alvo the sayacity and ability:to foresoe and prepare for almost 
the. minnutest details of their undertaking. Tho fact of thea 
Then, after having pussed| through the terrible rigors af two Arotle 
winter, stepping over'the aide of their whe tering-ship into the 
liknewn wastes af this high latitude, with no expectation of 
rejoining her there, and marching with their dogs straight into. 
the terrible north, required an amount of splendid courage im- 
posible toexcel; anid that they were able to live through fifteen 
months of these conditions shows. physical superiority as great 
as their daring, in which, no doubt, their well-known whilities us 
sportanien and athletes was a very important fartor, 


ICE-CLIFFS ON THE KOWAK RIVER 


By Laer. J. 0, Castwens, 
(faite? Statts Keone Cutter sk ay 


The Kowak-river rises in tho northwestern part of Alaska, and 
alters tortuons easterly course of abont 400 miles, the greater 
portion of which is within the Anttic circle, it flows into Hotham 
inlet, a large body of fresh water opening into, Kotaghuesound, 
During the summers of 1SS4-'85 it was my gol fortune to visit 
this region and to muke a reconnaiasance of the stream (fon ils 
mouth to tte henlwaters, Among the many novel nnd interest- 
ing features of the region, which had never previously heen visited 
by white mon, none were tiore striking than ao remarkably sures 
of ic+cliffe observed along the banks of the river about 30 ovile 
from ite mouth These deposits of ice were first aeon in some of 
the low silt banks:of the delta, and it was supposed that they 
were the result of the spring frechets.in the river: forcing large 
muunes of ice into the soft, yielding soilof the banks. Butwhen 
on our emerging from the delin and reaching the higher land of 
the interior we still found thee ice deposits in the form of cliffs, 
from 89 to 150 feat high, the theory of current formation had to 
benhondoned. The banks of the straum in the region where the 
ice-tliffe are found are not all filled with ice, and the water- 
marke on those which are dom paw! only of oil and rock alow 
beyond question that the water haa never renched a su fliciently 
hich stage to have-transported the ioe to ite. present position. 

At two points the clifk attain an altitude of over 150 feet, and 
one clit measured hy sextant angles showed 185 feet. The topa 
of all the cliff’ were superposed by a layer of black, zilt-like sail 
from 6 to S$ feet thick, and froin this. springs a lixuriant growth 
of moter, grass, and the charar teristit: Arctic abirubibier ¥, oon 
sisting for the moet part of willow, alder, and berry bushes, ane 
a dense forest of spruce trees from 50 to 80 foot hivh and from 
4 to 5 inches in dinmeter, 

Where the face of the cliff war towards the south the upper 
portion of the formation would be found widorgoing the process 
of destruction under the melting netion Of the sun's trays, while 
in other situations the erosion of the river current was constantly 

pny 





a6 ICE-CLIFES ON THE KOWAK RIVER 


undermining the cliffs. Both of these destructive agents caused 
great masses of soil and tret-ladin ice ty bucome detached and 
fall inte the stream, Where the reLteating waters of spring had 
left these masses of detached ire stranded on the adjacent bunches 
of hers, piles of soft dist almost entirely free from any gritty 
aubetance would be loft as a iitinodment to mark the spot where 
the ice had been melted by the summer aun. These small dust 
heaps are a characteristic feature of the region where the ice- 
cliffs are found and are entirely different in appoarinee from the 
gravel and sand heaps deposited inthe same way by tee flouted! 
down from the upper river. 

An oxamination of the tope of the ice-ctiffs was very diffieult 
on wecount of the dense undergrowth and the thiek carpet of 
moss, but on one we disvovered a lake about a mile in diameter 
and sitnate! some 500 vards from the thee ofthechif. The water 
in this lake was fresh arid clewr, bot upon being disturbed becanie 
oxceadingly turbid, owing to the presenee of a lire qunntity of 
fing, dowuved vegetable matter on the batton. A piece of the 
ice melted showed o residuunc: of fine, impalpable dust, which 
undere lens proved to be composed mainly of vegetable matter 
atl, while fresh, emitted a very ptingent, disagreeable odor, 

The country in this region is mostly rolling tundra plains, 
with innumerable amall lakes and striumes, all of whieh are trilne 
tary te the larger river, There is oo evidenie of glacial action 
whatever, and it is not until the first-mountain minge is reached, 
A hundred miles farther tiyetream, that any rocks ty ante are seen, 
Here and farther inlaid more plainly are to by found beds of 
trap, which am examination ehowa ty be i pronounced olivine 
diabase, with such minarataas hornblende, mica; feldspar, miagite, 
ete. present: Chther rock forms show unmistakahle evidence of 
the eruptive agencies that have been at work in the formatian of 
the upper river region, The formation of the remarkable jeu 
cliff fn the lower country 4, however, a goologion! out which 
the writer wdmits his inability to erack. 


Gesttrat A. W. Greeny discusses tho Nansen Polar Expesd- 
tion at considerable lenvthin Harper's Weekly of September 19, 
eulogizing Dr Nansen's courage and selGrelinnce, but taking 
atrong exception to his leaving the fran. 


RECENT HYDROGRAPHIC WORK 


The work of the Division of Hydrography in the United States 
Geological Survey ns been greatly extended, owing to the in- 
orensid appropriation made by Congresslast spring. Tho ee 
covering the first quarter of tho presont fieal year—July to Rep 
tember, 1806, inelusive—show that a large amount of duta of 
more or less vulue to suouriphers ia being accumulated. This 
relates principally to the rivers of the Rocky Mountain region, 
af the Pacific coast, and of the Atlantioslopa, Theunderground 
witers ales are being systematically studied, the problems being 
latvely geclovic in character, In particular, the work of Mr 
Willard D. Johnson nym the uiderground waters: of western 
Kansas should be noted, Mr Johnson tas boon carrying on his 
examination mainly in the vicinity of Garden City, Konens, 
where te has put: down a number of test-wells for observing the 
fluctnations of the ground waters, By causing the large steam 
pumpe of the city Water works to he operuted at various mites of 
speed the erotutid witer has heen drawn upon, aid he has heen 
able to muke valuable olwervations upon the rate of flow and 
general behavior of these percolating waters, The luck of uni- 
formity in the date shows clearly that the problem of the move- 
ment of ground water is by no mews so simple a= If appearvd, 
atid that nh large amount of detailed work ia nécessary, Thy 
importance of a correct knowledge of this subject can “best be 
appreciated when it je conmdenul that the utilizntion of a large 
part of the most fertile lands of the weet is depuntent upon the 
practicability of pumping water from under eround forirrigation, 

The investigations abaye mentioned are, however, hut a part 
of those of the Division of Hydrography. In eastern Washington 
wo) adjucent portions af [daho and Oregon Profesor Tame! C, 
Nuesell hax carried on a reconnaissunce of the artesian condi- 
iota: in North Dakota Professor Earle J. Baboook haa been 
making exnininoation of the water supply derived from well ond 
springs: in Nebraska Mr N. 1. Darton has been inking a sye- 
tematic stady of the areal geology of the vicinities of Lincoln 
and Grand Island for the purpose of obtaining detailod informs 
tion: rezarding the underground waters, and Professor Erwin H. 
Barbour has been carrying on a broad-study of the wells of the 
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State; in, Kansas Professor Emsmus Haworth has been giving 
particular attention to the urtesian conditions in the vicinity af 
the Meade County flowing wells, and in the Ohio valley Mr 
Frank Leverett haz been continuing Wie study of water stpply 
in connection with the examination ofthe glaci atelares, About 
twenty-five short papers sre now in prepantion relating to the 
wWiler supplein tariows parts of the United States of to the weil 
imation of this in irrigation or for power or domestic purposes, 
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The September numberof the United States Consular Reports, to which 
me] nica tole pabliontion of the Department of State Tow Nanoxar Gm 
anaric Magan ta frequently initebtod, ootlain valtinlile giagrapliie 
atticlés on the Kongo Free State, Hangehow, and the Production of 


Coffer i Mexico. 


The Tibriry of the National Geographic Society hos ogain been enriched 
throuch the wmuniteence of the Hon. Gardiner G. Hnhterd, president of 
the Sochety, whie haky presented to it an mnbroken set of Nouvelles Ames bow 


‘idles Voynges from ite cotniienierment in 1810 to 186, tnelnsive: Thee 


184 volumes cover the world's explorations for nearly half a century pnd 
cusestitirtie tle tances volusble peneraphht serial extant. 


The voriouy sabailice grunted by Congress for special fast roall service 
are of mbyantae: to the poblie not mend y in the mccdertlom of the mails, 
butalso in the increased facilities the different rilroad esinpanios are 
enohled to offer in the transportation of passengers Especially is tivis 


‘the case with the Southern railway, the sulujitine! mail teins of whieh 


avast, running 100 miles or more wilbont » step, now reach the prin- 
cipal polite in the South in several) birire” bese tho than hee ever befor 
hoon practicable, fay 

lt te propos! to erect in Lombon a terrestrial globe having a diameter 
of 34 foot and showing the earth's surface on a acaleof abort. olelt aniline 
io the wich. Every geographical feature of impertance will bo shown 
andl namel, The Upited States, fren east to west, will nensure about 30 
feet, and India, from east to west, abuot 2 feet, while London, draws 
to. seals, willl cover a spacn father kirger than that of a elvor halfdollar, 
Rarely hos a project called forth a mere remarkable treatiifientetlion of in- 
tomeet wid approval thon thitchea evoked. Adnong thi 350 mon ominent 
in art, schenow, amd literntare who have-given it thoir hearty supportare 
Markhiniss, Stanley, Gelkie, Lockyer, Bryod, Lecky, Wallave, Flower, 
Crookes; Keltie, amd many others oqnally well known on buth eles of 
the Athintic, The project shonld prove.of the greatest alucational yulue 
aod it connot be too highly commended, 
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The Mutual Life has Paid since Organization | ; 
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The New Installment Policy issued by this Company 
is admirably adapted to the wants of the Insuring Public. 
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THE REASON WHY 


the tourist, traveler, or invalid retarse to California t= heranme 
its attractions are greeter than those of Horope. Its climate is 
epahle, ite Hotels inairpilsed in maprificcnes, The cae and 
eottfort with which fin reacts, as farmone as Uvowe of the Old 
Wotld, are reached by that yreat avater of rail aol steamship 
lines, the Semther, Pacific, extending from the Gulf to the 
Pacific, make it realily aceesathic. Why travel half uround the 
world, to Switrerlanil, for inatanee, when the scenery in the 
Yosemite aml other portions of the State is eo mel grander, 
nd) whines fie valleys are Hikoned 40 a yoat bed of roses, varied 
with every hie and color? There inno portion of the Alpe 
that surprise the magnificent «ml awe-inepiring Sierras, 
There can be oo extravagant description of these brantice of 


nature The Tay of Naples, in al) tte Jovelimess-th mot a whit 


more beantifal than many resertson the Paciie Coast, Sree the 
wonthers of your own Land) first, and be able to know whereof 
vim epeok. if won desire information about ite health: anil 
pleamure renorts, ita scenery, toutes, or ticket miles, apply to any 
represctitutive of the Southern Paciie for free iuetraten] pan. 
pliiets, mapa, aad time tables For additional ‘information cull 


Of write tu S& Fo. Mower, G. PF. A., Souther Pacific Com: 


pouly, New Orleans, 1a, 
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SOUTHERN RAILWAY 
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s+ 4+ ¢ 4 8 SOUTHERN SYSTEM. 


Penetrites with jt main Hie or branches effht Stites 
south of the Ohio wod Mississipp! Rivers, amd in con- 
Janetion with its friendly allied connections reaches call 
thie eonneredged eegiers of thie Saath aurea Sth wWeal « « 


DOUBLE DAILY VESTIBULED LIMITED TRAINS 
» » BETWEEN . « 

Washington and Chattinooga vin Salisbury, Asheville and Knoxville. 

Washington and Tarps vin Columbia, Savant hand Jacksonville, — 

Washington and Memphis vin Athiuta, Birmingham and K.C. M. & B. 

Washinetan and Sew Orleons vin Atinnta, Moutgotiery nnd Mabile, 


Nortlk aud Chatlancoga via Salisbury, Aslewville ani Fino ville. 
Pullman Sleepers—Dining Cars—Day Conches. 
Additional Trains for local travelers . «+ : 
The direct line to the , FLORIDA, GULF COAST and TEAAS, 
Winter Resorts of ; . » » »« MEXICO and CALIFORNIA, 
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National Geographic Monographs 
Sthe Pricey Peat ecor nik eerie ari rach, damigoet eepecially to supply to teachers anil 
shutiratea! geography free: ena intereuting maletial with ath to Wiypleineat the regwar tell. 
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THE AMERICAN ANTHROPOLOGIST. 


The only American magazine devoted to the science of Anthropology in 
all of tts branches ts THE AMERICAN ANTITROPOLOGIST, published ot the 
National Capitul. “This jotirnal has just begun its wnfé vear of tncrea sie 
tatitness. Itistead of being issned quarterly at Three Dollars a year, as 
formerly, it will hereafter be published monttly at Tino Dollers per annum, 
but the number of pages comprising the volume will not be diminished. 

‘Oo mapurine ever published at the Western pron Mecca Halse : 
storehouse of authentic information concerning ARcHHoLoGy, ETHsxot: 
oc¥, FoLx-lore#, Trecemxouocy, Soctotocy, History, Heese 
PavcnoLocy, Purtosorny, and Pitionosy, Its contribtitions io OUT 
knowlaige of these subjects, especially in so fur as they relate to the 
American Indians, past and present, ate of world-wide atheros 
contributors are America’s foremost scholars, 

is yewr Tame on the subscription list of the Anruzoronocisr? If 
not, it should be, Nowne interested in anthropology it any of its branches 
cat niford to be without tt. Swiserihe foday > the new volume bepins with 
the Jantianry mttaer, 





A bibliography of the anthropologie literature of the world ig cone of its futures 





Hoandsemely Printed—Abondanthy: Mlastrated, 
Published Monthiy—Two lollars «© Year, 
Volume 1X Begins with Jnnnury, LS. 
ADDRESS : THE AMERICAN ANTHROPOLOGIST, 
(S04 Columbia Rood, Washin igton, B.C, 
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The Chicago, Milwaukee and... | 
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: T operates its own Sleeping Cars and 
+ Dining Cars. 
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Its Sleeping and Dining Car service is 
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